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(57) Abstract: 



process for preparing the title 
usinq a catalytic system such as 



PURPOSE: A 

compound by using a catalytic system such as 
mthenium complex and lipase from lacemic alcohol *™*' 
is provided, thereby producing the chial ester having wJ^i^x, vl!^ T 
excellent optical purity characteristics in a simple ^"'^ivr*' r'^'^r* 

manner in high yield by producing almost no ketone 
as side products. CONSTITUTION: The chiral ester of o^r' 
formula 100 is prepared by the reaction of: racemic r"^r' **^^°° 

alcohol of formula 4; a ruthenium complex selected 
from formula 1 to 3 that accelerates racemization of 
the racemic alcohol; lipase that selectively acylates 

one enantiomer of the racemic alcohol; and an acyl donner that supplies an acyl group to the lipase. 
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si-fe- JEM* ^%^«f«>i sv-s-Ai^ife- ^=8^s. fm <^±n^^ ^^'^'S^ 
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n n^] 2 



£^ 1 vfl;*) 5£) t«7H- ^El-tflji, xfe- Br. CI £^ l^lul. 



^M^l?, Yt.Y2,Y3,Y4,Y5,Y6.Y7.Y8.Y9,Yio.Yii.Yi2^ ^A^"] 

^Ej-vflTiq-. £^ 1 vfl^] 53) "i^^?!!^ x4E)-iflji, Br, CI £fe \o]^. ^ ^^^^ 1-35} ^tfl 

A] 



2^44^1-%''fl*H'H£l «>ll^Efl = Sl 7l-^^«fl ^ ^^si 6].^^ ^-|.d|| ^t}o^ t»-<S=«l-ji 'g-^l-ol S«l ^ 



netic resolution) 'g-'^ol ^e) 514. n^ti], o] ^^^<^ 4^^, ^«]- ^£7} ^-g- -Hl^Eflsf. 

^^(dynamlc kinetic resolution) »fj-^<»l >l|'?V2El5i4(^-§"il 2). 




^^^^ 10-0402048 



2 




<S)-7|« 



(S)~«4« 



435)# ol-§-§ ^o\^(B. A. Persson, A. L. E. Larsson. M. L. Ray. and J. -E. Backvall. J. Am. Chem. Soc. 1999, 
121, 1645). 



■§-jL-i-6l Dfl^ ^'^>^1?]) €1^. (R) £^ (S) t^-l^^^o) 100%7W 7l^«ll^4. 

Il^icfl, «'l -a^aj o.^ 3j.§.sijji,g^ "S-^l^ f]^ ^^Efl^S] 99e.e.%S. ^t*- 

^^0]^]^]°^. -¥-'L>l:'a 12-40% ^S. ^^i^^ ^^^o] Sl^)-. 

^V7l 7l^a? ^I*H ^ "^^"fl-^-l^, "i*^. 

^<h7l Bf^l^l ^^^#51 el-/1lBl2^ aj.^^ ^^t)-^ #7lS.^ ^Efl^ a)-!-, C-i^ H>^3]«V7lS.^ ^^ij i-af' 

oflAi Alej^ $V^S1 ^tfl-^ 

^1-71 s}^|e] <y-^s] jr>4£i 011^4.4.0^1. Ajeiaj 0.5. o>^j^a|?i^ e)4*Wsi-, 

1] 



X"^ Br CI SE."C" 1^1^ 

^71 ^Efl-^ ^f-'g- «1-7l nn-^ 5-12S. XAlSl^ ^^V^^oJ|>^ -jdSiSl^ ^O] H>%Z}«J.4. 






^^7]ijf'. Yi,Y2,Y3.Y4,Y5,Y6.Y7,Y8,Yg,Yio.Yii.Yi2^ -^1^^ ^7llSi«l 

Br, CI lolul, 
3] 
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PPh, 



6 




t\t\'A 8 





3^«t-il 10 
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CI. Br S£^ l^lcf. 
Zislal -S-^l 5-12oil>H. Cl^ H>^3}*l-cl-. 

^o^7l ^Efl^ 2^-21 el-AjBi o^vs o. 7]^o_s. t\c^ 0.1 i^^l Sl-'X-Jl 5J^1 3Vf-0^ 

4. 

4^)51 -k^*^! 1-3S1 ^1-. ^ 4^7) £u|^ 4-g-. o^7l*5 -S-'flSf ^71 



3 



o 



OH 

4) 100) 



'«-7]<iif'. R 1 . R 2 iJ R 3 ^ 'Hs Hi^i^ja sfe- *mja <^^7]. hiai«€ o>^7i. 

€ n'^l#S.'k^^7ls. o]^^^ ^±S.^^ ^^^ZL. ^^ofl 44^i Ri4R2,Ri4R3,R2^ 

R 3 ^ ^Efl-a T 5a4. <H7ioiiAi 6>^7i ^ Ai-oi#s.^«7iofl ^1^7}-^^ 2r-§-7is.^ ^S.^ 

^^7] «J-§-S] ^V^^^l^ >^]-§-«l-^ ^tll-H- ^d^ofl a)-5]. ^4^4. 62} ^Efl-fe- a}-l-(X=CI)^ '^V-g-^^ 

l)# 4-§-*>^ ^^''ll^ «vV-i- 20 Ml^l 40ro]al, 102] ^Ell^ ai-#(x=ci)i- >^l-§-*f^ ^^«>llfe «v!-^ 

•g-S.^ 20 m^l 40X;«'14. <H7]^Ai Jj.^<il 65] -f-Bll-fe- ^-f -U^^fcCO 2 )!• S^^a] f-^ A].^^o^ 

?^4. 01 "11 ^§S]o^ e]^VH^ -a-l-^H iii^a '^AVolHS ^® S|«H >I171€4. H 

^s. ^^R^ ^i^^±s. IS] n^-t 4-8-«: ^-f ii- i^n^ 1021 f-en-^ an-i- ^v^js-i- ^ 
^1^ ^^^^ 7i£i ■g-<a«v4. 

^71 1 3^ ^Bfl^ an-, Blsfo>;H|. *>^7] £ui sf-HlBj ^#^1 tV-f- 'HinM^'l- #3^iL^ 4*S^ ^ 
4. 

^±s. o}^^-^]^ "Hi^Eiisi- ^i^j^4. ziE] j7 ^D^^i 3|-i4si «>ti\+:iioi^ -f-Efl^ 41:21 ^"11 ^^-§-o^l 2}*f«si 

4'H1421- Sl-§-'^I ^«Ssl7fl €4. *lil- n^^m «J-§-^5. ^<H^ ei-'*!!^ e14*W*ll 2^«^«^ af'Sl *>4 
21 ^V!-±ol7V *>-a^slui, ojei^ ^^c] s>4si<H -^--IM-^ ^^y*! «fl>:^s^ ^ 

J «^V'g2] -g-ofl^ ^-i^l tlr^Sl^l^ St^cf. c}°V, 44<^W5+ S.± ^Dll ^S^Jl-Sl ^^^^^-t % AH 

ei^^^^oflAi -i-pii2] ^o] i-Aj-ajoiHS. tHl^ia!#S.4«l^, t^-a. Sl^, ^l-LV^ ^V-S-sVfe ^o] 4^2l«1- 

4. -§-°fl2l 445] -t^si 0.2 ^fl^l 0.3M ^£ "S^Mls. ^ ^S* '^l-§-^4. 

^^ij 4a-4f-i- ol-8-tt4. 

Si &l-i! 4 

OH 



^7i<i}o|lAl R , , R 2 ^ A,V7l «J^-§-^ 3»fl>^1 ^2]^> B>S1- S4. 
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OH 




Sl^ -^l 4c 
OH 




OH 





m^'^] AT 

cf, ojeltb elDl-ol-Tils.^ tt££M-± eli*oW( Pseudomonas cepacias lipase), ^^^3.t\9} e| 

( Candida antarctica lipase) •f-<»l ol-§-Sln^. <4|S.fe- '?Ve|-3e1?> ^S'dS. h] sI^oW 

-HS-ElS o\3.^ Candida antarctica component B lipase supported on acrylic resin)('y^^^: Novozym 
435){Novo^h), ^^^M ^S.^E. ^ Pseudomonas cepacias lipase suppo 

rted on ceramic particle)(^#'S: lipase PS-C)(Amano^» -f-ol Sl^. O.^^ ^^*>M^ ^^-^ i:Ji;»V^5) ^g-f 
"Hl^ Immol'^ 10 ifl^l 60mg, w]-^a]s^7fl^ 30mg ^£«14. JL^jL. ^^^M PS-Ctl ^-f Immol 

50 vfl^l 320mg<^l Jl, «>^^^1-7fl^ 160mg ^if - >^}-8-^4. 
^V7i <^}^ 2l4oV;«iHl <il->a7ll- :^^i}<^ el^oHl ^tfl«l-2l 6>-a «J-§-'i^i5l ^S-^J-t 

^^l-T^^^y 71 (electron withdrawing group)!- 31^ o}^ ofl^fitfl s ofl^ s-o^, p-#S.S.2il^ o}>MlEll«'lS7l- 71- 

2f>«ll5l T^^-i- 7]^os. «1.<H 2 vfl;^) 4^^^^ ^o] ^}^^^t^. c^7]<^^^ o}^ eu)21 ^^o] 4^^^ Si^^ 
-S-^t!- 2^^^<i? 1 ^^1 321 ^Eil-^ e)4<»Hl, o}^7] £M ^ el-^iBi ^^sj ^^oj ^^s]^, ■^3-<a(work-u 



- 6 - 



^^^^ io-o402048 



o 




^^71 100^>H R 1 . R 2 ^ R 3 ^ t^7), SE^ «»> 

171, Bl^l^^ £^ ^t]^^ Afolt5.»sV?j7l5. = ^±S.-¥-Ei ^ajslui, ^-f 'fl R , 4 R 2 . R 1 ^ R 

3 , R 2 ^ R 3 ^ "3^^ ^^^a ^ si-^i-- 

om-^ ^ fS^fl 2f§,V<il 1002) 0.5.^ o^ok^ ^OV 7lE^ ?lt -ill-^Sl 

€(Atorvastatin), SEfe 7]-^^^ ^7^5. aJ-^s]^ t^S^iJ 102£1 L-n=M^(L-Carnitine), 'fl«l2:(A 

IDS)^la-S- Al-^s]^ ^a-i} 1032] ui (Agenerase) -i-Sl ^S.S. ^ Slcf. 



sm^ 101 




Ph 



102 
* QH o 



SI-^-^ 103 



-^^71^ -§-£2] ^^i-o ^^^^ cfl^cfl, 2l?ofl o].£s«l.^Effl(Atorvastatin)2] ^^.S-^i JL^7}7}X] 37fl 
1>jl S}^'-<ij 10121 2^^>-i-2l ^ ^'gofl nj-l. f'^flAi 4^ lOOaS. a^ls] 

^ ?lt ^t^l-i- ^SS. «fl?icH ''l^^*! ;«115,908,953S:«I| "S-^^ll 2l«fl 41 ojcj-. 



100a 

OH O 



"^7] <i,H^1 R^ ^^%^S7lt 2)r]^4. 

# ^<H£ 10%ol*K #7)5.^ ^l^ysl^l ^5.^ ajcfl?!- ?) toHltflolS ^^^^^ ot 98%7W 

^cflSI-'^l?) ^^iJE a ^S.7]- 99%^£.7W -f^*>7ll ^^iH^, -?-^Ji4£ -^-^-i-l- 2^±S^«|■<^ ^ 

°l|Ai ^^^^ Sl-tl-21 ^KS. hV^^^W a^^^ 4^ 
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«1*K •& ^"S-i- *}7] -a^Ht 1-«H ^M^] ^1*1-7)3. *>s|. -g- ^'go] §1.7) 'gAioiis.ov ^;§s)fe- 5;^ oHc}.. 
1 

Sl-SI-i} 4aO) E^Aflqi «sV#(o.25mmol), SB)^l^ol.ci(o.75mmol), 6£j ^tfl-^ ^'•1-(X=CI)(0.0130 mmol), 2] 

s^oM PS-C 40mg ^ p-t£S5ll^ oHItfl<*l:i.(0.75mmol)* cl^^^iHI^ 2.0mH ■^^'-sH ^j^^ ^^'^4: 

2:?isH^1 ^ol-7l ^IS-^ o.5.^El A}±t ;^l7ltV «J-^-§-7li^l- ^l-s^^S. Sj^l^^^cf. ^ ^, «J-§- 

-L^iCO.OISOmmol)^ ^^715. ■¥-7l-*]-al ^^H, «1* 601C^>H 43'^l?^*^^ 7><i*H ^<^^«^^ ?lt 

-a^H 2-6 

^t^Ai 4aO| ej.^)e] tfl^ 2}.t,VA} 4b-4f£l el^^j z}z]- a)-^^ ^^]°\] ^"4^ 

oil 421. ^A|«H Efl-§-*l-b ?lt «M«flomt ^2:*F5icf. 
7 

^Si-ij 4aS| ^*\]^ ^i^#(0.25mmol), He|o|)^6|.ni(o.25mmol). 7Sl ^Efl^ 2H-(X=CI)(0.0100 mmol), e| 

^-^W PS-C 40mg ^ p-^SS-J^^d "WEflol E(o.75mmol)l- 1.2mH ^^^<^ ^^H^^ 

^<J-7) «l*e!ij2.S.^E| A>il- ^17|^ 4-§-. «J-§-8-7lMll- ^> = ^^S Bix|*>^T:f. a MJ.^ 
40t»il'^i 44AltV.§-^ 7l-"i«>o^ ^J-§-*>^ ?m <»HEilolSl- 
-aA]efl 8-12 

^^A) 4aS| sJ-Aflnj cJl>t! ^^A} 4b-4f2l Bt>ms| ^^^^^ z^z}- A}^^ ^Si\^IL^. -^^M 74 ^'"^ 
13 

S^t}-<i) 4a5l ^^#(0.25mmol), Se|o|]^<i^Di(o.25mmol), :^^<ij 10£? ^tfl^ a|-l-(x=CI)(0.0100 mmol), e| 

PS-C 40mg 5^ p-^S.S.^'i oWEll«lS(0.75mmol)* cl^SS^fl^ 1,2mN ^^^«H (^^I"^'^) t!^^ 

-gAlofl 14-18 

3}-«i-ij 4a2^ E^-AflBi ^vs cflAi ^«VAt 4b-4f°l e^^>))?i zfz^ A>.g.^ ^.g- >I|Sl«l-al^. -g^H 133}. .^^^ »|J- 

n}.Ef ^A|*><^ cfl-g-^V^ 7-1 1 *HEflo|E^ ;H|^5|-S4. 

ulam 1 

4a2l efAflEi ^^#(2mmol), 5}7| ^2:<5^2| ^e]]^ ^^^#(0.04 mmol), icje.^^J-'y 435(60mg) ^ p-#S.5.3l|^ 
6HlEl|o|E(6mmol)# 5mHl ^■t'^tt 4*, •^V^^ 7l-:li ^^l7|*>o|lAi ^^7] ^^f-i" 70'CoflAi 46^^^ 



Ij-Si-i} 4a£l e|-A||5^ cfl^ ^SVAJ 4b, 4d ^ 4eSl e^>Hlej ^# ^ 4^-2-^(octan-2-ol)-|- z)-zl- a>-8-«- ^-I- 

^J-71 ^aH] 1.18 ^ uliEo!) 1-5»fl 42} ^AltV 14, oHEll<ilS5l ^^aj^# ^ -¥-t}-l-<?l 
%VA^^^^ ^'§«1-<H S>7l a lo|| L+^tflSicf. 0^71011^1 <t# ^ «»H|Efl^lS2l 1 H-NMR* ^]-%-^ 

<H Jl^«^^)35.o]-Ea2fl3il(High Performance Liquid Chromatography: HPLC)» 

«l-i-«W ^<^*>S!cf. Al-^€ 1 H-NMR-a: 300(Bruker AM 300)0)11. HPLCfe- ±:5aiEel-Al>i 

^(SpectraSystem) P2000«1'4. 
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95 
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^-^H 15 


5 


93 


97 


^^]^ 16 


4 


96 


99 


^A]C^ 17 


. 4 


85 


99 


18 


4 


95 


99 


1 


20 


80 




2 


40 


60 




3 


22 


78 




tilS^O 4 


23 


77 ^1^ 
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^'■71 £ loflAl ^ n}S\. ^o], ^ ^Ajoj] -i.-iQc^ nj-aig, wls'^] 1-5S} ^^S}- BjiEsH ^ 

-S-a- JH£] f-f-^ M-E^yiScf. :ieiq., uijaoji 1.501 oj^ ■¥-'LVl:<Jl A^o] 20-40% ^^Js)^ «J- 

^ ^^A' i-3£l ^Eil-H- ^^1-4 el3|-o>;«iii- o]^^ ^Dfl Aji?;^^ ^#S.-¥-Ei ^'^^<€. n 

(57) t!rsl 'il^l 

^T^^ 1. 

A^V7l -a-^Sl Sl-§-# ^^^^ 1-3f"H|><i ^e)^ ^Efl-^ Zj-I-Sl., 

^^71 e^^]n} o^^o] ^-l-asi-^l?]^ E)iil-<»V;Hlfil-, 

e14<^Woll, a)*l$€ SE^ Al^^ C 6 -C 10 SI ^Vl <^l:iiElls ^ Hj^l^^ £^ ^1^^ C 2 -C io ^ "^^l"^ 
oHl^ll Olsons, ^m^^ ^S.7i ^y^} ^) f'oilAi ^ej^ o>^ cu^f. ^^^Sj-o^ ^V^A]^ cf-^ S^^VXj iqo^ 

[^^-^ 1] 



Br, CI £^ 
2] 
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"^7]^. Yi,Y2,Y3.Y4,Y5,Y6,Y7,Y8,Y9,Yio.Yii.Y,2^ A^^ofl ^n^o] 

Xfe- Br, CI SE^ I^IjI, 
3] 



^>7Hf^, Yi,Y2.Y3,Y4.Y5,Y6.Y7,Y8.Yg.Yio.Yii.Yi2^ ^S.<i ^m^] ^'U^^-k 
Br. CI 5£^ loli:)-. 



^^7] 4 ^ ^00<^^, R 1 , R 2 ^ R 3 ^ ^^^±3. HlA^^ £^ C i -C ,0 ^ =^ 

71, £^ C 6 -C 10 51 ^1-171, Hl*m€ £^ C 3 -C 10 21 4'^l€S.^i?j7l5. ^1^«>1^ ^ 

>g-f <H1 nl-Hl-A-j Rl4R2,Rl4R3,R2jt^R3^Ai5. ^Ell<a Si*:"!, ^^-^l ^ 

^71, of^7l 5E^ >V<l-ol^S.6^^7lfe^ C 1 -C 10 ^ '&^^l7l ^ ^oJaI ^^^^ ^l^Slj?]- jt]^ 

^1 1 Si'H'H. ^71 ei-^Bj o^v^oi ^«}il 4a - 4ff'<fl>^1 -aei^ ^i^J-l- ^^^S. f}^. 
[^S}-<il 4a] 



OH 



100] 



o 




OH 




[^**<ii 4b] 



OH 




[Sl^^g 4c] 



OH 




[i^n^ 4d] 



OH 




[ti^n^ 4e] 




4f] 
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OH 

3. 

4 ^ "il^^-l. ^^'>}47} ^S.3.^± Hs^^M^ eli^<»W( Pseudomonas cepacias Wpase). ^tlc]- <g-E}- 
3.^9} ( Candida antarctica lipase)^. ^^S.-¥-El -d^s)^ s.;^ o^^. .g-^ 

4. 

A 1 5iH>H. ^<h7l ^Efl^ gvf-oj s].7i ^aj-Aj 5.12S SAjsi^ ^^^'■l■f'oll>«■^ ^^^^^ ^-i- ^^8 0.5. ig- 

^. 

5] 

I 

^ pph, 

[2l■t^<ij 6] 



PPhj 



t^S?-^! 7] 




[2^s^<i] 10] 




[^^^1 11] 




12] 

^<h7l<^f'. Xfe Br, CI £fe 
5. 

^1 4 sa<H>H. ^^71 5-1251 5^^l■«>^l-H. ci?i ^-i- '^'S. 

6. 
7. 
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4 1 Stl<H^1. ^-^y] ^Efl-H- S£^ ZL l^^o] e^H^ t^-f 7]^3.S. *H 0.1 ^^1 51-%«?1 5J# ^ 
8. 

^n^^ 9. 

^ 1 Sl<H'«i. ^71 oj-l oj^efl 571- oHE||6lEoi 51^ O.S. If'S. 



- 12 - 



